ABSTRACT When communicating between node machines in different locations in the network virtual lab system, the network layer shields the differences of the lower layer networks and cannot provide uniform data transmission of connectionless packets. Aiming at this problem, a self-correcting and optimal scheduling technique for communication networks based on deep machine learning algorithm is proposed. The branching algorithm of the algorithm mainly involves enhancing data learning. By using TCP/IP protocol for communication, a method and program implementation of communication using Socket mechanism under TCP/IP protocol are proposed. System users access the virtual lab primarily through the appropriate browser. The core part of the network virtual lab is server-side communication technology and experimental design. In a virtual lab system, a large number of nodes must be relied on for real-time communication, and the TCP/IP protocol must be followed. The Socket mechanism should be used to implement TCP/IP-based communication. Two breakthroughs were realized, resource scheduling decision and optimization of indirect system parameter selection. The experimental results show that the technical requirements of high throughput and ultra-low latency of the current virtual experimental system are realized.
I. INTRODUCTION
With the continuous progress and iteration of computer technology, the virtual laboratory system relying on computer network has become a new trend and development direction of computer network application [1] , [2] . Virtual laboratory system is mainly used to simulate and describe a scientific research environment close to the real situation. Its main technical support includes electronic technology, virtualization technology and the most important internal communication mechanism. Currently, the mainstream network virtual laboratory mainly includes two kinds: virtual reality technology to realize laboratory simulation and computer-guided interactive environment technology to guide the simulation The associate editor coordinating the review of this manuscript and approving it for publication was Chunsheng Zhu.
A. BASIC OVERVIEW OF VIRTUAL LABORATORY SYSTEM
Virtual laboratory system is the product of the development of computer network technology. It is mainly based on computer architecture and technology to build a close to the real scientific research environment. At the same time, it integrates a large number of electronic technology and network technology in the construction process. Compared with traditional laboratories, network laboratory system has the following advantages:
1. The experiment design is convenient: it has strong operability: It simulates the components needed by the laboratory through the way of software components. It consists of IP (Inter-net protocol), TCP (Transmission Control Protocol), UDP (User Datagram Protocol), ICMP (File Download Protocol) and so on. In the network virtual lab system programming, the data transmission on the network is realized by the Message Exchange sub-module based on TCP/IP protocol.
Safety and reliability:
Unrealistic simulation experiments can be carried out, so that mechanical hazards can be avoided in time. Through the virtual experimental environment, we can avoid the related dangers and achieve the experimental results well at the same time.
3. The sustainability of the experiment is good: By upgrading the software of virtual experiment system, the experiment can be continuously upgraded and replaced, thus solving the old problem of traditional experimental equipment. Typically, in a client server program written in sockets, a server application listens on a specific port and waits for a user's connection request. This port is usually public to all clients, so the client knows the server. Which port is connected.
The remote experiment can be realized anywhere and anytime:
The virtual experiment system solves the time and space limitation of the experimenter. It enhances the initiative and mobility of the experimenter.
The system architecture of virtual laboratory is diverse, and its main characteristics are open, modular and real-time communication. The open virtual laboratory system mainly refers to the virtual laboratory system can continuously improve the network simulation performance and function with the upgrading of the network simulation core. At the same time, the virtual laboratory system can provide interface for the newly developed network technology and application simulation model. Modularization means that the whole virtual laboratory system can be separated logically, and each part of the system can be separated independently, in which data exchange and command interaction are realized by program. The characteristics of modularization are mainly to meet the experimental needs of three aspects. One is the requirement and design of the experimenter for the specific network in the 80454 VOLUME 7, 2019 research field. The other is to ensure the independence and integrity of the development of the whole virtual laboratory system. The third is to achieve synchronous development with the new technology. The Socket mechanism is mainly about how to establish their respective semi-related and semirelated extensions to expand into fully correlated expansion. The real-time characteristic of communication means that the communication mechanism of virtual laboratory system must meet the requirements of large throughput and twoway real-time communication. Network programming details transparency means providing a friendly interface for those who use the system without having to know too many service primitives. As an important core of virtual laboratory system, communication mechanism embodies the performance of virtual laboratory system. At the same time, the communication mechanism of virtual laboratory system is also the focus of this paper. Figure 1 illustrates the technical architecture of the virtual laboratory system, which is mainly based on NS2 server system, through the corresponding simulation scripts to collect network topology, statistical data, link failure simulation and routing changes. Since different protocols of network communication communication links have different implementations, dynamic mechanisms must be introduced. The whole virtual laboratory system is mainly composed of server and client.
The physical topology of the network lab is shown in Figure 1 . It consists of three parts: the client, the server, and the controller. Users can access their browsers whenever they want to connect their computers to the Internet. The client directly interacts with the client. Multiple clients can log in to the server at the same time and perform different experiments. The server and all the experimental consoles are in the highspeed LAN of the lab, each experiment. The console can log in to the server under normal conditions, and the experiment can be performed at any time. If the controller needs to be maintained, modified, or replaced, it can be logged off from the server at any time. Therefore, the status of the controller is for the server. A kind of client, its structure is shown in Figure 2 .
B. SOCKET COMMUNICATION MECHANISM AND OPERATION PROCESS
This section mainly studies the communication process and mechanism of Socket, and the application and problems of Socket communication mechanism in virtual laboratory system.
Socket communication is essentially a mechanism of communication between processes. It can also be seen as a file. Its main components are as follows:
1. Relevant protocols: The protocols used for communication mechanism are specified. The general protocols are TCP/IP protocol or UDP protocol. The Socket communication mechanism studied in this paper is carried out under TCP/IP protocol.
2. Local Address: Mainly the address that the Internet assigns to the host under TCP/IP protocol.
3. Local port number: Mainly used to distinguish programs related to local operation.
4. Remote address: mainly refers to the address assigned to the client host according to TCP/IP protocol.
5. Remote Port Number: It is mainly used to distinguish the program run by the remote host.
The core of Socket communication mechanism is the Socket function. There are nine main functions in the whole Socket communication mechanism. The specific functions are as follows: BOOL PASCAL FAR close-socket (SOCKETs) The whole Socket communication process can be summarized as follows: ''Open-Read-Write-Close''. Under the TCP/IP protocol, the program first opens a network connection, and then the program can close the connection through the continuous read-write operation mentioned above. The corresponding whole process is shown in Figure 3 .
In the virtual network experiment system, Socket communication mechanism is mainly used in the timely communication of virtual laboratory. The main application in virtual laboratory system is Socket. IO. This software package is mainly applied in Node.js framework. It supports a variety of communication protocols, and it can realize cross-browser queries. Socket. IO can realize the interaction between browsers and communication devices, while it isolates the differences between different transmission modes. Although Socket communication solves the complexity and timeliness of communication in virtual laboratory network system to a certain extent, it can be found that such communication mechanism can only achieve communication when the client requests, so it restricts the real-time and convenience of communication to a certain extent. With the continuous development of computer technology, the virtual network laboratory system is constantly complex, and the current Socket communication technology is not competent.
III. OPTIMIZATION OF SOCKET COMMUNICATION TECHNOLOGY BASED ON DEEP MACHINE LEARNING
This section will optimize the real-time and convenience of Socket communication technology based on deep machine learning algorithm, while catering to the characteristics of large throughput of communication mechanism in future virtual laboratory system. 
A. DEEP MACHINE LEARNING TECHNOLOGY
This Machine learning, as a high-performance mainstream algorithm, can be divided into two categories: one is allocated according to learning mode, and the other is classified according to algorithm similarity, as follows:
The main task of supervised learning is to learn a model, which regards the data of the model as the data of daily training, and the main purpose of learning the model is to achieve a better prediction data for each arbitrary input data. In the whole learning process, we need to establish a learning process, compare the predicted results with the actual results, and then adjust the predicted results of the model.
2) UNSUPERVISED LEARNING
In this learning method, there is no need to specify the data. In this learning method, there is no need to predict any target variable or result variable. The purpose of establishing the relevant model is to deduce the inherent structure of the data. Common unsupervised learning mainly includes: singular value decomposition, principal component analysis, independent component analysis and so on. The protocol middle layer protocol is responsible for the routing function between network nodes, providing best-effort unreliable transmission; the layer protocol is responsible for reliable connectionoriented transmission and provides flow control to ensure normal operation.
3) SEMI-SUPERVISED LEARNING
In semi-supervised learning, some data need to be labeled and others need not be labeled. This learning method is mainly used for prediction, which is different from supervised learning which needs to learn the data structure of the model. Its main application scenarios are classification and regression.
4) ENHANCED LEARNING
Reinforcement learning is mainly to enhance the selfdecision-making ability of machines. It can be summarized as follows: in the environment of continuous learning and training, machines need to constantly try and error learning, so as to use the knowledge learned to make the most accurate behavior judgment.
According to the algorithmic similarity, the allocation is as follows:
1. Regression algorithm Regression algorithm is a typical algorithm, which mainly includes logistic regression, least square method, multiple adaptive regression algorithm, stepwise regression algorithm and local scatter smoothing estimation.
Decision Tree Learning
It mainly establishes the decision model of tree structure based on attributes, which mainly solves the problems of regression model. 
Bayesian algorithm 4. Clustering algorithm

5) DEEP LEARNING ALGORITHMS
Deep learning algorithm is an excellent algorithm, which is based on artificial neural algorithm. With the increasing computing power of computers, the advantages of deep learning machine algorithm are more and more obvious. The main deep learning algorithms are stack-type automatic encoder and convolution network. Figure 4 is the corresponding classification network diagram.
Aiming at the characteristics of network communication mechanism in virtual laboratory, the reinforcement learning algorithm in machine learning is deeply studied in this paper. Enhanced machine learning algorithm itself is a modelfree learning algorithm. Its main feature is asynchronous dynamic programming. The learning agent in the algorithm is called intelligent learning agent. Its learning process can be called Markov decision-making process. Its key components include the following:
Firstly, it is stipulated that the environment set of agents is called S (s0, s1, s2, s3, s4. . . ) . The action combination of corresponding agents can be summarized as A (a1, a2, a3, a4, a5. . . ). Agents select evaluation functions in specific states and continuously evaluate maintenance function numerical tables. The main and most critical function of enhanced machine learning is Q function, which is also called evaluation function. Its corresponding function expression is shown in Formula 1.
The corresponding optimal action selection strategy can be defined as Formula 2:
The corresponding evaluation criteria are shown in Formula 3. Figure 5 is the absorption state diagram of the corresponding agent. Figure 5 is a general basic process for establishing a Socket communication mechanism, but in the network virtual laboratory system program design, according to the analysis of the specific situation, that is, the server needs to process VOLUME 7, 2019 information of multiple clients at the same time, so the Message Exchange sub-module also includes The principle of the so-called ''concurrent server''. The implementation of concurrent servers is a typical application of multi-threading and Socket communication in Java. The basic principle is that the service party establishes a thread for processing the login information of the user, and makes necessary processing when receiving the user request.
B. OPTIMIZATION OF SOCKET COMMUNICATION TECHNOLOGY BASED ON DEEP MACHINE LEARNING
According to the technical requirements of high throughput and ultra-low latency of the current virtual experiment system, this section will propose a self-tuning optimal scheduling technology of communication network based on deep machine learning algorithm, which mainly involves the branch algorithm of enhanced learning algorithm. Using the technology proposed in this section, two breakthroughs can be achieved in resource scheduling decision-making and optimization of indirect system parameter selection.
Aiming at the problem of poor real-time performance of communication mechanism in the current virtual laboratory system, a machine learning algorithm for optimizing communication mechanism is proposed and validated according to the difference of Q-selection table in switching mode.
Virtual laboratory system is a multi-node communication system. In the selection of agent model, this paper chooses multi-agent system. In this system, machine learning information exchange mode is the same, but the corresponding agents are different. Based on the different agents, the centralized learning strategy with macro base station as the agent and the distributed machine learning strategy with cluster head as the agent are added to the socket communication link strategy.
Firstly, a wireless ultra-dense macro-micro heterogeneous cellular network is adopted in the model selection strategy. The network consists of N macros and each macro is a hexagonal structure. W cluster heads are generated in each macro, and M small base stations are randomly distributed in each cluster head. After receiving the information sent back by receiver B, host A will first check the value of ack number. If it is 1 and ack = 1, it is correct. At this time, host A sends ack number = (receiver B's seq + 1), ack = 1 to receiver B, and B receives ack number and ack after receiving it. If it is correct, the handshake mechanism is completed and the two parties start normal communication. The corresponding expression is shown in Formula 4.
The signal-to-noise ratio between the corresponding user u and the base station f it accesses is shown in Formula 5.
The channel gain between the corresponding user and the base station is shown in Formula 6.
The corresponding system optimization constraints are shown in Formula 7.
In order to make full use of the limited spectrum resources in Socket communication mechanism, frequency division multiplexing is used to solve the problem of the number of spectrum. All base stations in this network architecture use the same frequency band resources. In order to solve the problem of intra-cell interference, frequency division multiplexing technology is combined with inter-cell interference coordination technology, and soft and hard frequency division multiplexing mode is adopted in frequency division multiplexing. In the hard frequency division multiplexing mode, different sub-band resources are allocated to different macrozones, which can effectively avoid inter-cell interference and improve the real-time efficiency of communication and the throughput of the whole system. Table 1 compares the throughput of Socket with that of Socket itself after adding the algorithm proposed in this paper. It can be seen from the table that after adding the machine learning algorithm, Socket passes through. The real-time performance and throughput of the communication mechanism have been greatly improved. Based on the above optimization algorithm, the overall system framework of virtual laboratory system can be proposed. As shown in Figure 6 , the main core part of the system is divided into two parts: the development of client program and the development of server program. At the core of the server is the establishment and maintenance of Socket communication connection. At the same time, the mapping between users and Sockets can be recorded in time. Q-enhanced machine learning algorithm plays an optimized role in it, which expands the throughput of the whole system and the real-time efficiency of communication. In the client side, it is necessary to establish a Socket connection between the request sent by the user and the server, and collect and process the necessary information. It is necessary to convert the information sent to the data sent by the server that can be parsed. Finally, the data returned by the server is parsed and displayed in time.
IV. EXPERIMENTS AND ANALYSIS
In this section, the simulation and programming of the proposed optimization algorithm will be carried out.
A. PROGRAM REALIZATION
This system mainly consists of three parts, the corresponding program is also composed of three parts, namely client, server and PC. Socket. IO is a net communication toolkit based on NODE.js pure Java language. Its corresponding code is completely open. Its corresponding transmission modes are as follows: web-socket transmission mode, html-file transmission square, xhr-polling transmission mode, flash transmission mode. The corresponding Engine. O contains the core implementation of Socket. IO, which is mainly composed of engine.io.js, sever.js, socket.js and transport.js. The socketclinet.js for the client and the four files above constitute the main functional components of the socket communication mechanism. The corresponding three parts of the program are as follows:
1. Implementation of client program: Client program implementation mainly includes sending and establishing connection requests. In this process, Android Async.jar is introduced first, and the core function of socket client is realized by Java language. Its corresponding core code is as follows Table2:
A hierarchical design idea is adopted in the corresponding login request link, and the corresponding interface layout and background program run separately. The corresponding code in the acquisition of online user links is placed in the object of Connect Callback to implement its corresponding code as shown in Table 3 . Its corresponding function is to query the number of relevant online users.
The system test uses the method of comparative experiment to test the function and performance of the distributed network behavior system and the simple method of centralized network behavior auditing system. The difference between the two experiments is that the audit system used in the first experiment only has the conventional simple rule matching audit method, and the system deployment is a centralized structure called the original system; the second experimental audit system uses the BM matching method and timing. The geographical association analysis method and the distributed deployment structure adopted, and multiple audit servers work together to back up each other, which is called the system of the present invention. The number of abnormalities and the number of false alarms in the two experiments are shown in Figure. 7 .
The above results have a lot to do with the adoption of better audit analysis methods. However, due to the large network of deployed audit systems and the more complicated audit methods, it may cause the audit to be used for a long time. The average time between the alarm prompts was counted and compared for different network throughputs. The number of audit servers in the audit system of this paper was also compared. First, the original system uses an audit server. The system uses 1, 2, 3, and 4 audit servers (including the network audit center and all audit servers of each campus subsystem), and each of them connects 10 audit terminals. See Figure 8 : The corresponding user down-line reminder code is shown in Table 4 below. Because the user down-line is unpredictable, it is necessary to establish a regular thread operation, and constantly initiate query requests to the server. When the server receives, it will query the number of online users. Table 5 is the user's offline notification code. The method used is the callback method
B. IMPLEMENTATION OF PC CLIENT
The functions of PC client and Android client are the same. There must also be several main functions, such as establishing connection, login request, obtaining online users, reminding offline, sending messages and receiving messages. But compared with the C/S mode adopted by the mobile terminal, the PC terminal uses B/S mode to realize the communication function of the system. Figure 9 shows the 20 information processing functions of the switching device: device status query: This class contains three parts: status query, motor status, and acquisition time. It is mainly used to obtain the current motor running status and parameters. 2) Equipment operation and maintenance: This type includes equipment connection, equipment disconnection, equipment calibration, user management, etc., mainly to control the position of the motor in the switching equipment to achieve the signal transmission needs. 3) Device information upload and download: This class includes time synchronization, request log, request data, data management, etc., mainly to back up or initialize the data in the device database. 4) Device reset: This class contains two parts:
Because of the browser's security policy, there are some restrictions on cross-domain data transmission. Therefore, this section first discusses cross-domain problems and solutions, then describes the specific function implementation of the PC terminal, and does not repeat the same or most similar parts of the mobile terminal. The corresponding cross-domain situation analysis table is shown in Table 6 .
C. IMPLEMENTATION OF SERVER-SIDE PROGRAM
First, set up the server and specify the listening port. Then its construction method is defined, and a series of default values are set in the construction method. For example, the Ping timeout time is defined to be no more than 60,000 milliseconds by default, and the Ping cycle is 25,000 milliseconds. At the same time, the mode of transmission is determined. A DLL is not an executable file, and its operation can only be done through the code of the program. The function's executable code is located in a DLL that contains one or more functions that have been compiled, linked, and stored separately from the process that uses them. DLLs also help to share data and resources. Multiple applications can simultaneously access the contents of a single copy of a DLL in memory. A DLL is a library of code and data that can be used simultaneously by multiple programs.
Its corresponding server initialization program is shown in Table 7 .
After the server is established, the port is monitored all the time. When the connection request sent by the client arrives, the connection is automatically established. There is a connection-related method on-Open in the system, which is implemented by on-Open method. The status is set to ''open'' and an ''open'' handshake package is sent to indicate that the connection has been established and can be counted. Finally, an open state is sent to the server through emit method, and set-Ping Time-out is invoked.
Layered comparison and analysis of the performance of several routing algorithms in phased array time-division networks, including the AODV protocol commonly used in mobile ad hoc networks. The transport layer uses the protocol AOV and the bit error rate is set to. Figure 10 shows a comparison of throughput rates. It can be found that the use of mobile ad hoc network routing protocols in networks with frequently changing topological dynamics has very low throughput. In the simulation software, packet tracking can only detect data packets from neighboring nodes; in contrast, this paper The algorithm has a good throughput rate, and with the increase of running time, the ant colony optimization evolution graph routing algorithm proposed in this paper has a more obvious improvement in throughput rate, while the traditional algorithm improves to a certain degree and then converges, indicating that the intra-cycle time The mutual influence elimination between the gaps can improve the optimization effect.
The method sets the timeout time. The Send-Packet method defines the number of transmissions the buffer of response data is saved through this write-Buffer for the operation of packet. A package is defined as a package. Respond to the special data structure of the data. When the Flush method is called, it will automatically adjust all kinds of binding time. Finally, a drain state is sent to the server through emit method.
The corresponding code for keeping links is shown in Table 8 below.
When the server is created, the function starts running, so define a listener to start with the server, and create a global queue inside the listener to save the information of the online user. Java-script provides a data structure similar to Map in JAVA collection, which can store user information in the form of such key-value pairs. Key and value are the names registered by the user in the system.
When the user successfully logs in to the system, add a keyvalue pair information to the Map. When the user goes offline, delete the online information key-value pair of the offline user. When the client queries the global online information object, it can know which users are online and which users are offline. Because the object's life cycle is consistent with the server's life cycle, and the object is globally unique. The information in the Map object will be modified only when the user goes online and offline. At other times, the information of the object can only be queried and cannot be modified. This mechanism ensures the accuracy and uniqueness of the user's online information.
The corresponding simulation data diagram is shown below. Figure 11 is the corresponding proportion of priority user resources in the whole virtual laboratory system based on the machine learning depth algorithm mechanism proposed in this paper.
Through the structural analysis of the distributed industrial network of the IP protocol, the audit objects of the audit system are defined: the management network and equipment; the communication network and equipment; the field network and equipment, and the users or operators of the network equipment. Mainly the following behaviors: 
Management network behavior
Including network users' online behavior, user operation behavior, network server behavior, network attacks or abnormal behaviors;
Communication network behavior
Information transmission, data conversion, router switches, etc.
3. On-site network behavior: Operational control behavior, equipment status data, instruction execution behavior, etc. ?
External attack behavior:
Virus intrusion, network disruption, information theft, network interference and other behaviors;
The process comparison is shown in Figure 12 .
Network communication must follow a certain protocol rule. The communication between the client and the server, the server and the control end adopts a custom protocol based on the TCP/IP protocol family. The protocol utilizes the transport layer. Socket (network socket) built TCP protocol, it is flexible programming, can guarantee the correctness of data transmission. Figure 13 is the corresponding PRR convergence graph of the system.
V. CONCLUSION
With the rapid development of computer technology, in the network virtual laboratory system, system users mainly access the virtual laboratory through the corresponding browsers, and the core part of the network virtual laboratory is the communication technology on the server side and the design of the experimental simulation scene. In the virtual laboratory system, it is necessary to rely on a large number of nodes for real-time communication, and at the same time, it must follow the TCP/IP protocol. This paper will use Socket mechanism to realize communication based on TCP/IP protocol. At the same time, according to the technical requirements of high throughput and ultra-low latency of the current virtual experiment system, a self-tuning and optimal scheduling technology of communication network based on deep machine learning algorithm is proposed. The branch algorithm of this technology mainly involves enhanced learning algorithm. The technology proposed in this paper achieves two breakthroughs: resource scheduling decision-making and optimization of indirect system parameter selection.
Based on the above research, this paper will use Socket mechanism to realize communication based on TCP/IP protocol. According to the technical requirements of high throughput and ultra-low latency of the current virtual experiment system, a self-tuning and optimal scheduling technology of communication network based on deep machine learning algorithm is proposed. The branch algorithm of this technology mainly involves enhanced learning algorithm. The technology proposed in this paper achieves two breakthroughs: resource scheduling decision-making and optimization of indirect system parameter selection. 
